Objectives: Enterococci are Gram positive cocci causing hospital-and community-acquired infections even though they are found in normal flora and they have low-virulence. Their most common species detected as the causative agent are Enterococcus faecalis and Enterococcus faecium. This study aimed to evaluate the differences between the antibiotic susceptibilities of the isolates of these two species isolated from various clinical specimens.
INTRODUCTION
Enterococci are catalase-negative Gram positive cocci which are components of normal flora of bowel, and despite their low virulence, they are frequently detected as the causative factors in hospital and community acquired infections. 1 Enterococci are stable to environmental conditions and they have intrinsically resistance to some antimicrobials and capabilities to develop new resistance. 1 In general, the most common species of enterococci detected as the causative agent are Enterococcus faecalis and Enterococcus faecium. 1 This study aimed to evaluate the differences between the antibiotic susceptibilities of the isolates of these two species isolated from various clinical specimens. The resistance rates were compared previous Turkish studies as well.
MATERIAL AND METHODS
Within the study, 68 enterococci strains (40 E.faecalis and 28 E.faecium) isolated from the specimens sent to the clinical microbiology laboratory of Zonguldak Karaelmas Practice and Research Hospital in 2007-2008 are evaluated. For this purpose, clinical specimens were inoculated in 5% sheep blood agar. At the end of the incubation at 35-37°C for 18-24 hours, colonies of Gram positive cocci which were catalase negative were processed in MicroScan WalkAway system (Dade Behring, USA) according to the manufacturer's recommendations in order to perform either the identification at the species level or the determination of the antibiotic susceptibilities. At the end of the incubation, minimum inhibitor concentrations determined for each antibiotic by the system were interpreted according to Clinical and Laboratory Standards Institute (CLSI) criteria.
Statistical analysis was carried out using SPSS software (version 11.0). Descriptive statistics were expressed as the numbers and percentages. Chi-square and Fisher's Exact tests were used to analyse the differences between the groups according to the categorical variables and to evaluate the associations between the variables. Results were evaluated in 95% confidence interval and p value of <0.05 was considered as significant.
RESULTS
In total, 68 enterococci isolates were studied. The microorganisms were identified at species level. At same time, antibiotic susceptibility patterns of these isolates were investigated
In the both of study groups, no glycopeptide resistance was detected. High rates of resistance to ciprofloxacin, rifampicin and erythromycin were observed. The resistance rate against Erythromycin was found the highest among E.faecalis isolates. All of the E.faecium isolates were resistant to Erythromycin. Resistance rates in E.faecium isolates to ampicillin, penicillin, ciprofloxacin, rifampicin, erythromycin and high-level gentamicin and streptomycin were significantly higher than the rates in E.faecalis isolates (p<0.05). No significant difference was detected between the resistance rates to chloramphenicol (p=0.577) ( Table 1) . In our study, all E.faecium isolates were resistant to ciprofloxacin, but the resistance rate in E.faecalis group was 65% (p<0,001), the difference was found to be statistically significant (p<0,001 as similar to some previous reports. 17, 20 As concordant with the literature, in our study it is observed that E.faecium isolates were significantly more resistant than E.faecalis isolates. In the infections which enterococci are isolated as the causative agent, performing the identification at the species level and determining the antibiotic susceptibility will be helpful in managing of the treatment.
DISCUSSION
Enterococci are intrinsically resistant to cephalosporins, clindamycin, penicillin and low-level aminoglycosides. In addition, enterococci could gain resistance to other antibiotics. In this study, the susceptibility patterns of the species most commonly identified two enterococcal as the causative agent were examined E.faecium isolates were found more resistant to majority of antibiotics than E.faecalis. 2, 3 It has been reported that resistance in enterococci to aminoglycozides is caused by the difficulty of penetration of this agent through the cell membrane and the secreting of the enzymes modifying aminoglycozides as a result of genes acquired by plasmids and transposons. 4 In our study, resistance rate in E.faecium group to highlevel gentamicin (75%) was found significantly higher than the rate in E.faecalis isolates (30%) (p<0.001). Similarly, resistance rate to high-level streptomycin was detected significantly higher in E.faecium isolates (96% vs. 38%) (p<0.001). In Table 2 , resistance rates to high-level aminoglycosides in these two species detected in some Turkish studies (Table 2) . 5, 10 Similarly previous studies showed higher resistance rates among E.faecium isolates.
Penicillin resistance in enterococci is due to the development of tolerance to beta-lactames as a result of production of low-threshold penicillinbinding protein. 1 In this study, it was observed that penicillin resistance in E.faecium group (96%) was significantly higher than the rates in E.faecalis isolates (20%) (p<0,001). Resistance
